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Background

* The same data entity can exist in different languages across data

sources.
Database in Japanese

Database in English

Under the Wave off Kanagawa (Kanagawa oki nami
ura), also known as The Great Wave, from the series
Thirty-six Views of Mount Fuji (Fugaku sanjurokkei)
Katsushika Hokusai (Japanese, Tokyo (Edo) 1760-
1849 Tokyo (Edo))
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Snow on the Sumida River (Sumida), from the series,
Snow, Moon, and Flowers (Setsugekka)

Katsushika Hokusai (Japanese, Tokyo (Edo) 1760-
1849 Tokyo (Edo))

“hrome woodblock print; ink and color o




Motivation

* Cross-languagerecord linkage

* Record linkage is to find record pairs that refer to the same entity

across multiple data sources

e across multiple data sources in different languages

* |t providesopportunities for people to access multilingualinformation

The metadata

The translated

Data source in values of records

Translating
metadata values

metadata values

source language in source language

The metadata
values of records

in target language

Record pair
comparison

Data source in
targetlanguage

in target language



Problem statement

* Proper nounsin metadata values are more easily to be matched
* Correctrecognition and translation of proper nounsin metadata
values could have a positive effect on cross-language record linkage

Proper noun
recognition

The translated
metadata values
in target language

The metadata
values of records
in source language

Translating
metadata values

Data source in
source language

Record pair
comparison

The metadata
values of records
in target language

Data source in
target language



Problem statement

* Proper nounsin metadata values are more easily to be matched

* Correctrecognition and translation of proper nounsin metadata
values could have a positive effect on cross-language record linkage

‘ How to recognize proper nounsin metadata values? ||

 Named Entity Recognition system
* It does not perform well on metadata values
 The metadata values are usually short texts that can’t

provide sufficient grammar and syntax information




Proper noun recognition

Proposed method

* Our proposed methodis inspired by the followingobservation: the
English translation of a Japanese proper noun is usually a

transliterated word
English transliterated words are easy to be identified
Back-transliteration: converting English transliterated words to

their corresponding Japanese words

e English title

Sl

Japanesetitle

[ ETER/T /m*{ Underthe Mannen Bridge at Fukagawa ]

Japanese propernouns | & Transliterated words
Back-transliteration




Proper noun recognition

Overall process

The metadata values
of records in English

The metadata values
of records in Japanese

Identification of
Step.1 transliterated word

Step.2 Back-transliteration

Step.3 Post-processing

Step.4

Acquired Japanese
words and their
English transliterations

Proper noun recognition

Translating metadata values

Record pair
comparison

The translated metadata
values in English




Proper noun recognition
Identification of transliterated word

The metadata values
of records in English

The metadata values

\
of records in Japanese We assume that

any word that is not
Femmmmm e e e e m - - listed in a English

. Identification of dictionary is a
' Step.1 transliterated word transliterated word

Step.2 Back-transliteration
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Step.3 Post-processing

Acquired Japanese
words and their
English transliterations

Proper noun recognition

Translating metadata values

Record pair
comparison

The translated metadata
values in English




Proper noun recognition
Back-transliteration

The metadata values
of records in English

The metadata values
of records in Japanese
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Step.1 transliterated word transliterated words
. 2 7 to Japanese words

Acquired Japanese
words and their
English transliterations

Proper noun recognition

Translating metadata values

Record pair
comparison

The translated metadata
values in English




Proper noun recognition

Back-transliteration

English transliterated words The phrases and their pronunciations
Sumida fEHI > IR 7Z03 0
Fukagawa INE & FT7-50030

The Japanese
encyclopedias
and dictionaries

v

Character alignment
with Kanji dictionary
Partially Matching I

Converting transliterated
words to Japanese
hiragana sequences
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Converting hiragana
sequences to corresponding
Japanese words

[Candidate Japanese words and\
\! their transliterated words
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Proper noun recognition

Post-processing

The metadata values

The metadata values
of records in English

of records in Japanese

V
Identification of
Step.1 transliterated word

Step.2 Back-transliteration

 Step.3 Post-processing :
I

Acquired Japanese
words and their
English transliterations

Proper noun recognition

Translating metadata values

Record pair
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The translated metadata
values in English
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Proper noun recognition

Post-processing

* One English transliterated words could be back-transliterated to
one or more Japanese words
 Some of them are not proper nouns
* Post-processingis to remove the words that are not proper nouns

4 ) /Candidate proper noun and )
Sano — X0 YD . EE ) their transliterated words
{£% < Sano

- J \_

Adding the constraint on
the appearance of kana at
the end of Japanese proper
nouns
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Experiments

* Linkingthe same Ukiyo-e records between databases in Japanese
and English _'
* Experimental data -, % |
o Ukiyo-e prints o oz |
e Japanesetraditional woodblock printing

 These prints have been digitized and exhibited in many digital libraries
and museums with textual metadata valuesin various languages

* Dataset
* Thetitles of Ukiyo-e prints are used to identify the same records

Language Ukiyo-e database Number of Ukiyo-e prints
Japanese Edo-Tokyo Museum 242
English Metropolitan Museum of Art 3456

* Each Japanesetitle hasat least one corresponding English title
* Amongthe 242 Japanesetitles, 209 titles contain atleast one proper
noun (Target titles) 1



Experiments

Cross-language record linkage

* Recognition of proper nouns in metadata values
* Our proposed method

* Baseline: MeCab — a Japanese part-of-speech and morphological analyzer
 An exampleofusing MeCab to recognize proper nouns

Input: F®IABERET

output (Sub-class of )
Word Part-of-speech | part of speech| Pronunciation
BFE (=REE) W1 R HaE (RERHBIE
I Zol)- [ - ta-—ik  (EA S (7T
il 2w - 430 T <[>
A 2 o)1 4% - BB ) BB [l 44 | A~
BT 25 18 44 ) -— BiE4w |F=2—A

- _/
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Experiments
Experimental results (1)

* Linkingthe same Ukiyo-e records between databases in Japanese
and English
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Experiments
Experimental results (2)

* Linkingthe same Ukiyo-e records that have target titles
e Target titles contain at least one proper noun

0.8 071 073 0.75—_0.76
0.7 %)— — - .
0.6 ~__— 066 0.68 0.68 0.68
‘ “0.59
0.5
0.4
03 ——Baseline
0.2 =—Qur method
0.1
0

Accuracy Accuracy Accuracy Accuracy Accuracy
within top-1 within top-2 within top-3 within top-4 within top-5

16



Experiments

Discussion

Successful example

HEKEMESY H DM ]Ja panese title

Proper noun is _
recognized correctly. Translating

[ Meguro| Taiko| bridge, evening, hill ]

lMatching

Taiko|Bridge, Meguro, on a Snowy Evening] English title

* Unsuccessful example

%ﬁfﬁ'fﬁlﬂ J itl
B (Kameido)is [ ] apanese title

not recognized as a lTransIating
proper noun.

Lurtle, door]Tenjin, precinct ]

lMatchingx
[ In the [Kameido [fenjin Shrine Compound ] English title 17




Conclusion

Recognizing and transliterating the proper nounsin cross-language
record linkage effectively

In the future, we plan to extend our method to classify the named
entity type of acquired proper nouns
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Thank you!




